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\FROPLANE AND SRMAQENT HXPFRIMANTSL JSTABLISHMENT
BOSCOMBE DON. : 31.MAY.1956

Tvaluation of Blue Silk/GeP.T. Mark ha - Part IT

Performance over Verious Terrains and under
Simulated Operational Condltions.

Lo & AQEQE. Ref 1= Sa170/L]J}~/NaVo
MeOsSs Ref's- 74T/ 3002,

Period of Trials: Septenber - December, 1955,

Sunmary.

The report on the first phasc of the Blue Sillk/GvP.I. La acceptance
trials has already been issueds This report covers the second phase, and
consists of an evaluation of the performence of the equipment over various
terrains and under operational conditions, and of the Pilots Track Indicator,

The performance of Blue Silk was quite satisfactory over all the terrains
tested, cxcept over particularly steep mountainse The cquipnment was satisfact-
ory when uscd tactically in the height band 250' - 350!,

The accuracy of thc systan was tested on long single track flights and
during tactical scarch patterns. On the long single track flights thc mcan
navigation error, (which includes that attributed to the campass), was just
under 2 n.ms. per 100 nems flown for sorties over both land end sea, The mean
cerror during the tactical flights was approximately 2% nems. por 100 n.ms.

flovwne

The track indicator was not found to be of great veluc in its present
form, except for tactical flights involving meny changes of track.

The resolution accuracy of the Ge2I. ha was also tosted on Latitude
and Tonzitude presentation during simulated runs on the ground and was found

to have a high order of accuracy.

This Report is issued with the authority of

i
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1. Introduction.

1,1 The Ministry of Supply rcqucstced Ae & LeBe3s to carry out combined
M,0.8./3ervice acocptence trials of Blue Silk/Ge2.I. Mk.4a in a letter Rof,
7/\T/3002 datcd 16th Scptember, 1953. It was decided to oonduct the trial in
two parts as follows:- ' g

() Phase I - Handling and Basioc Jccuracy under ideal conditions,
This was the subjoct of Report Noe AAES/Tech/122/Nav, Part I
dated 30th December, 1955,

(b) Phase IT =~ System performancc under operetional conditions over
various terrains. " '

1.2 Phase II of the trial, which forms the subjeot of this report,
took pleag %&&&%& ﬁ‘%f% aber and 7th Decanber 1955, on which date the ¢rdals
a.ircrafj;/"%‘gcame ue for *& rinor inspcetion. During the inspcction the air-
craft was found to bec suffering fron corrosion and was assessed category 3
(repeir)e In view of the timc delay involved and the smell amount of trials
work remeining, it was decided to terminatc the trial at this point. During
Phasc II of the trial, the cquipment was flown on 13 trials sorties; 12 air
tests and misccllancous sortics for a totel of 108 hours 20 rinutcss The

report includes a bricf deseription of the instellation and celibration of tho
trials und test cquipment, followed by an asscssment of the performance of the
Blue Silk/G.P.I. G4B system during long range flights over various terrains
and in various climates. The work on performance in turns, initiated in

Phase I, was continucd in Fhase II (but not completed owing to the aireraft
unserviceability nentioned above) and is examined, together with performance
during typical search patterns. i

24 Installation of the Touipment.

2,1 Operational 3quipment. The Blue Silk acrial, transmitter/receiver,
tracking unit, pover unit and discriminator remained in their original position
on the floor of the rear fusclage, as for Phase I of the trial, but the Indicator,
Mileage Counter, Ge2%I. La, G4B Compass and A.Ce and L.GeC, voltucter ware
installed in a morc suitablc position on the navigator's teble (Fige 1)s The
L.Ce voltmetor monitored the output from the Type 103 Inverter to the Blue
Silk cquipiment and the L.GeCe voltucter gave readings releted to the strength
of the roceived signal. The latter had been found during shase I to give a
better warning of the immincnec of unlocking of the cquipment than the red
light on the Indicator Unit. A pilot's Track Indlocator was added above the
18t Pilot's cockpit coaming (Fig. 2).

2,2 Datwa Equipment, PFor the Shase IT flying, the primary consider-
ation was far fixing accuracy in order to dctecmine the overall system orrore
Decce. was uscd vherever possible but outside its coverage, visual pinpointa
were used, (except on the flight between Gibraltar and Iisbon whare astro
and LeS.V. fixes had to be wmployed). 4s the majority of the flying was
carricd out at heighis below 2000 £t. the crror in pinpointing by an obscrver
in the bombeaiicr's position was considercd insignificant compared with tho
length of cach leg asscsseds The izimuth Datwun Instrumont Mk, 22 was usocd es
the heading datuin for an air calibretion of thc GhB Copess end elternetod with
a pariscopic soxtant as a hcading check during the overscas flights,

3e Alignments and Calitrations,

3,1 Bluec Silk ..erial ./lignmcnts. The acrial was aligned by thc method
detailcd in Zppondix "F® to Ropo.t No. JLAER/Tech/122/NaveFart 1, and the voltage
output through tho GePsI. and Bluc Silk asynn transmittors checked before the
camcncanent of hese IT flying and betwoen the two overscas flights. During
thc last check, the Go?.I. esymn was found to bec transuititing an errar of
0,493 to the Ge:»I. oand this crror was rcmovede It was oonsidered unnocessary
o rcrove errors in the Blue Silk asyan, (which ware 0.17°2, and 0,20%
respeotivoly) since they would not be included in tho hase II acouracy figurcs
whieh deponded solely upon oomparison of the GersIe reading with the true
goographical position. . : -
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3.2 Comnss Calibrations, )
3.2.1 Tho G4B copnss was calibrated on six occasions s follows:=
a) Prior to first overscas flight on 2,9.55. (flight No. 1)
b Lt Bl [deil on 8¢9e55. o :
0 Prior to scoond overscas flight on 26,10,55. (flight No. 7).
d) On 18,11.55 beforc the air calibration at (o). .
(e Lir calibration on 22,1155,
f) On 23,11.55 after the air calibration at (o).

3.2,2 A11 ground compass calibrations were carried out using the
Watts Detun Oorpass. The naxiaun 50% error of determination of deviation on
any singlc heading was + 0,109 Thc 3rejhed doviations for the calibrations
listcd in subeParas 3.2 (2), (b) and (c) arc given in Fig. 3 and thosc for sub.
paras 3.2 (), (0)a(£f) arc given in Fige L. The results of the calibrations
arc very consistent, and the reduction in the residual doviations found at El
Adaa oan be attributed to the lower megnctic letitudc.

3e243 Results obtained in hase T of the trial tended to indicate
that there might be considoreble chenges in the valuc of deviation between the
ground and air conditions, Tt was thercfore decided to carry out an air
calibration uging thc Lzirmth Datun Instrument Mk, 2. This wes danc on 22nd
Novcmber, 1955, and ground ocalibretions werc donc on 18th and 23rd Novaiber
for comparison. The graphed deviations for these throc calibrations are showm
superimposed in Fige 4e It will be secn that the threc curves arc similar in
shepe, but that the maximm valuc of deviation in the air is less than that
found on the ground. The 50% error of a single observation of deviation for
the air calibration was + 0.16".

3.3 Alignuent of the fzirmth Detum Instrument. The L.DeI. was aligned
with the aid of a theodolite as in the Blue 3ilk basic accuracy trials
(L733/Pech/122/Nav, pare. 4e2)e The 'A' corrcction was found to be =39:69°,
compared with the previous figurc of =39,72° However, the /.eDele mounting
had been renoved froir the hatch, and the hatch from the eireraft, between the
two calibretions, :

3.4 Alisnment of the Jeriscopic Sextent Mounts This was fitted in the
rear cscapc hatoh when the ~eDele Was Hot in use. The alignment error vwes
oelculated by comparing the bearing of the sun from the aireraft's fore and
aft axis, as mcasurcd by the periscopic sextent, with the same anglc measurcd
by a Tevistock theodolite, a serics of sirultancous obscrvations being mnde
over o four mimte pariod.

b Conduct of Phase IT Flying 2rogranie.

L.1 Objcot of the Flying, The flying in Phase IT was carried out
with the dual objcot of obtaining figures for the overall Blue Silk/Ge2eIs " ha/
G4B systeir accuracy on long flighta in conditions as ncar as ossiblc to those
likely to be encountored in Comstal Coimaend operations, and evaluating the
perfornence of the cquiyment over widely differing typcs of tarrein, Thc fly=
ing programae therefore included o nuabor of long, streight flights, raoresont-
ing the cruisc from base to the operationel area, and a scleotion of shortor
flights over the sce arces around the Unitcd Kingdow when taotioal search
patterns were carricd outs L bricf narrative of cach flight is included in
pareae 5.}

4,2 Choloce. of GePeIe Prosontation. As 2ll the flying in Phease I had
been oarried out using the grid presentation on the Gei%Ie 4a, it was decided
that the majority of flights during Phasc II should be oarried out using tho
other two prosentztionss The "Along and ‘oross Track" fori was thorefore
usod for all flights oconsisting of onc streight leg ar of roturn flights
along the same straight leg. Latitude and longitude presentation was used on
all other flights exoept for the .‘rotic sortic, when "grid" was used in oon=
junotion with normal grid navigation jwoccdure on a Lanbert Oonfarmal plotting
ohart.
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5¢ Syston Jeccuracy.

51 Accuracy on long singlc track logs.

5¢1e1 Overall Systen couracy, Bluc Silk/G.2%Ie4a/G4B systaz
crrors werc obteincd on all straight logs vhore the oquipment rcmained sorvicc-
ablc betwcen two positive fixes, Caloulations of all the systen errors given
in Tables 1 and 2 ware corrcoted for the chenge in length of a minute of.
latitude with change of latitude and also for the cffcot of aircraft altdtude,
For normal meritime operations the crror duc to the airaraft's hcight is
negligiblc and nay gencrally be ignored, Far cxamplc, oven at 5,000! the orror
induced in a flight of 1,000 n.ns, would only be of the order of } mem. In
eddition, thc crrors for flight 10 were correeted far G, I, resolution orror
obtained from Table 4, Thc crrors for all the lcgs caloulated over both land
and sca erc given et Tablc 1 belows The mocan valuca given in this tablc arc
therefore the figures that are likely to be cncountercd in varying oconditions
over both land and aca. I ‘

Taf)l'c 1

Blup Si1c/Gs2,T.4a/GhB Systen Brrors = Straight Logs = A1l Flighta.

Along lLoross | Radial

l ' l
F1ight| Leg Dist, |Typc of fixing |Track | Track | Brror
Nos NeMeo Aid Usedo Brror % | Brror °| & -
Start 2t, - ) )
1 |Porto Santo 1170 | Deeca. & Visual | ~1,65 0,543 1.89
Porto Santo - '
Gibraltar 557 | Visual =0s 19 0:302 1ok41
El ldei =~ . S
3 Pt. Leelere 574 | Visual =0, 01 0.572 | 1,00
Pt. Leelore = ] i
El Aden 57 | Visual -0.21 | 0,10P | 0,28
5l Adcra - '
L |Marssla 670 | Visual -1.35 | 1.602 | 3.09
Marsala - . '
Gibraltar 860 | Visual C ], 02 0, 922 1.87
Gibraltar =
5 Porto 3anto 557 Visual & LeSeVe| =1 «85 0.583 2,10
forto Santo - )
MM 1006W 600 | LeSeTe & L8tro | +3.00 0.902 | 3439
CeCarvociro - i
6 IStart >t, 697 | Visual & Decca | +0,53 1,332 2. 38
Inishtrahull -
7 |Keflavik 692 |Dccoa & Visual | =1.93 0e 517 2,12
Bosconbe Down ' '
10  |Herdla 612 |Decoa & isual | +0,95 | 0,092 | 096
Hexdle « “ i .
Boscorbe Down 610 [Visual & Decoa | +1.22 | 0,638 . 1.64
Mcan fLlong Track Error .ill Runs ~0, 21%
508 Scatter with rospcet of lican _31.008
Moan . .oross Track Error all Runs 0,42
_50F Soattar with rospcct to_the Moan _20,50°
Mcan Radial Brror 411 Runs R
508 Scattar with respect to the mean 0. 7%
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5¢1,2 Systom ..couragy = Scas In order to dorive figures for systaa o g;
acouracy whoen flylng solely over the sca, the crrors for legs cntircly over the {
. soe and thosc perts of othur lcgs which werc over the sca havc boen segregeted >
N ond arc shown in Table 2. The ncan radial crror for those long flights, of .
SN 2,18, comparcs with the figurc of 2,10% obtaincd during Phasc 1. .
. ‘ Tablo 2. - ' ,

Bluc 8ilk/GeDsI,4a/GhB Systom Brrors - Straight Legs = Sea Only.

5.143 Systen Accuwrecy - Iand, The only long legs carried out
over land during rhese II of the triel werc those over the desert in Flight
Nos 3. The accuracy figures for these legs are included in table 1 and it
will be secn thet the radial crrors of 1,00 and 0.28F arc very rmeh smallar
then thc mean redial orror for the accuracy runs over land in rhesc 1 of the

1. ’ Llong ficrosa |[Radial .
Flight Icg Diste |Type of Fixing |Track | Track Error | . !
Nos . Noile £id Used. Brror %.| Rrror ° ;
1 Start Pte -
2orto Santo 1170 |Decca & Visual | =~1,65 0. 543 1489
{ Polla'tolianto 5 ' ) o ] y
Gibraltar 5 7 Visual "0019 Qe 309 101]-1 !
| 58I 20088 < ; | ‘ ;
4L Mersala _ 555 | visual ~1o48 | 14802 | 3,47 | P
ffarsala = , — _ ‘ e -
, Gibralter 860 | Visual ~1.02 | 0,922 | 1.87 |
Gibraltar = : ) ‘ |
f 5 |Porto Santo 557 | Visual & L.S.V.| =1.85 | 0,588 | 2.10 !
! Porto Santo ~ §
i L4 TN 1006 600 | LeSeVe & fListro | +3,00 | 0,90P | 3.39 ¢
1 Ce Carocveior = ’ , T :
i 6 [Start 2 697 | Visual & Dceca | +0.53 14332 | 2,38 :}
i Inishtrahull - T ﬂ
i 7 |Reflavik 692 | Decca & Visual | =1,93 | 0,512 | 2,12 i *
I 534N 0002V - . W
10 |Hcrdla ) 40,6 | Decea & Visual | +1.06 0, 362 1¢22 A
E fHerdls = -
' 5339 e01(E 445 | Visual & Deocoa | +1434 0.838 1.98 iy
[
l Moan Along Track irror Sca =0, i
E . 5% Scatter with respect to the Mean H1.1% ;l
‘ Mean Loross Treck Error Sea Ou472 ;
: 508 Soatter with respcot to the ifcan 20.59° :
Mean Redial Error Sea - 2,188 ‘
50% Soattar with respcet to the iean +0, 6% !
t
i
1

triel,

5.2 fAcouracy d Tectical Svarch Pattorns., Three flights woro !
oarricd aut %o 30%0%\ %ﬁc acouracy of tho Bluc S1lkc/Ge2eIs G4B syston :
whilc cngagoed in tactical manocuvres, For this purposc, the selectcd patrol p

wes a crcoping Unec aheade The eccuwracy is miven in Table 3 in torms of
radial crror, No corrcctions have boen mede for the variation in length of '
a minute of latitude or for the height of the aircraft as thcsc can be oone :
sidered to be negligible for e flight of thds naturc. The radiel orrors :
quotcd do, of coursc, inelwlc any crror induccd into the systcm during the
turn at the end of cach leg of the mtrol,
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Tablc 3.
Bluc 51 1kc/Ge 20 To 40/GLB Systaa Errors = Tactical Scerch Pattcrns.
Sortie Flown Fixing Radial
No. N Mo Uscd Zrror %
M 269 | Decoa .| - 3.38
12 383 Decga | 214
13 409 Decca 2,03

5«3 Narrative of Flights. Fige 5 shows the routes. followed during tho
rhesc IT flying vhich are listed at Appondix li... Comiacnts on the individual
flights arc contained in the following poregraphs.

5¢3¢1 Flight Nos 1 (Boscombe Down = Madcira = Gibraltar). - This
flight was carricd out cntircly ~t 2000' and neinly e 1d was asscasch

. nainly at ni .
for accursoy on two logs between Start Point (5013N 0338w a.r’xd Porto Santo in

" Medcira (3303N 16177), end iPort Santo and Texrifa Point (360N 0537%). Bluo

8ilk was sarvicecable and rcmained locked on for the whole flight, giving 5
volts /eGeCe for the majority of the time, The wind encountersd throughout
this flight was light but predoninantly westerly.

5¢3+2 Flight No, 2 (Gibraltar - Marsals - Dl dem), This flight
was carried out at 30007 over low sen states. .lthough the sca statc'was 3 on
lcaving Gibraltar, it soon dropped and remaincd about 1-2 for the remainder of
the flight. Blue 5ilk renainced locked on throughout the flight and gave [eGeCe
volts of Le5-5. However, & fault in the disecriminator back plate developed
very shortly after leaving Gibraltar which had the effcet of transmitting a
ground spced to the GeeI. which was too low. It waes thereforc impossible to
detertine a realistic systeom crror on this flight. The Blue 3ilk groundspced
and drift indications and the distance counters were unaffected by the fault
and werc used navigationally., The implications of this fault are fully dis-
cusscd in para. Ged odre '

5433 Flight No, 3 (71 ‘dem ~ Ft, Icolerec = Bl Adcm,) This flight
was cerricd out in order to check the nerformance of Bluc Silk over the desorts
The outbound leg from Bl Aden to Fte Lecloro (2701N 1427B) was flown at hoights
between 500' and 1000! feGeL. The return leg was flown at 7,000's The
indieations of porformance werc good throughout with about 5 volts /eGsCe ot
1,000t dropping to a minimmm of 4o 3v at 500!, At 7,000 the L#GeCe voltage
varied between bk and 4o8ve A maxiimum of 2 ncons was observed during the
flight end the rod light behaved satisfactorily. The GePsIeka was used with
Along and Loross Track prescntation and refercnoe to Teble 1 shows that tho
systen accuracy was of a high order.

Se3eh Flight No, 4 (B1 idam - iiorsela = Gibraltar). Both legs of
this flight were om out at 1,000" onl wore esacasec for acouracy between
Bl Adem ond Marsala and between Marsala and Gibraltar. Betwoeen the coast of
Cyrenaice end HMarsale thc sca state inorcased from 2-3 to 4~5 approaching tho
coast of Sicily, Blue Silk rcmained scrviceeble and locked on throughout this
log, .Jiftor loaving Sicily, the sca statc gradually dropped and was down to
state 1 when approaching Gibralter, The equipnent raseined serviccable but
unlocked on two oconsions when ncar Gibrialter over the sca state 1, Tho equip-
nent was not switched to rouory beoause it was desirad to check the Hcrformance
continmiously, but tho groundspecd and drift ncedlos were maintaincd in thoir
approximotcly corrcet positions by usc of the inching controls. Thc oquipnont
ves actually wunlocked for two pcriods of under 5 minutcs but was rether sluggish
for half en hour with ~.GeCe volts dovm to 2,4 and sovoral ncons flashing, Tho
red light was on during this tinc,
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% 5.3.5 Flizht No. 5 (Gibraltar - Porto Santo = k147N 10067 = Lisben) ;
: The original wouting of this flight wias to Boscombc Dowm, but uns ervicoability \

of the airoraft ncocssitated a diversion to Lisbon fran position L147N 10061/,
» . Ln astro fix vas obtaincd just before turning back to Lisbon end the orrors /
T for the second lcg have bucn caloulatod with rofercnco to this. It will !
* be seen fram tablc 2 that the errors for the scoond log arc unduly largc. ;
This may bc pertially duc to sca movament caused by the strong headwind
onoountcred of 30 - 40 kmots (scc alaso para. 7) but the possibility of !
i orrors in the Astro fix must also be acccpteds However, a comparison ‘
; * betwoen the radial crror for this leg of 3.3%%and the radial error of ¥
obtained at Lisbon indicates that the error in the astro fix was not
unduly great.e The first leg was flom at 2,000' but cloud at this height
made it ncocssary to climb to 5,000' just bofore readhing Port Santo and
the remeinder of the flight was carried out at this height. Blue Silk
remained serviceable throughout the flight and was giwving 5v. 4.G.C. with
only onc ncon flashing, except for a period of 5 minutes vhlle flying over
a calm sca shortly after leaving Gibraltar when the 4.G.C. volts dropped ]
to 4.2v and the red light was on wilth about 6 neons flashing. i

o e

#f . o
A 5.3.6 Flight No. 6 (Iisbon = Bosoombe Dovm). This flight wes |
oarricd out at 7,000" and Fluc Silk remained serviceable throughout. |
Loocuracy figurcs wore obtained between Cape Carvoeiro (3921N 0924%) and '
Start Point (5013N 0338i). The system error was rather large for this
leg, but, as therc was a fairly steady swrfacc wind of epproximately {
30K from about 45° on the Port bow, thc orror may include a large §
proportion attributable to sea movement (See also para..7.).

5.3.7 Flight No, 7_(Boscombc Dovm — Koflavik). The Bluc iy
811k cquipment was unscrviccable for the first part of this flight but, g
after reotification, was scrviceadle for the remainder of the flight
between Inishtrahull (5627N 0714%) and Keflavik which was carried out
at 2,000', The A.G.C. volts werc variable between 3 and 5 in splte
of sca states between 3 & 7.

L me Err e ¥ e vl -7

5.3,8 Flight No, 8 (Keflavik - 6500N 2600y ~ 7O10N 22067 -
’ [005N 2830W, Keflavik). Owing to weather conditions this flight vas
routed on a dog-lcg to avoid the mountains of N, Iceland, Over the
: Dermark Strodt winds of up to 60 knots were cncountercd with sca statc
g 7=9 and thc Blue Silk poarformcd satisfactorily.  Approaching the pack

e

il icc however the wind dropped and the sea statc became 2-3 giving A.G.C.

' volts of 4~4.5. On crossing from sea to lecc, the 4.G.C. voltage
dropped slightly to 3,3 = 3.5 volts. Performance of Blue Silk was
ohcoked in turns over both pack ice and the ice oap of Greenland (sce
para. 6.5). Unlocking ocourrcd when crossing the mountains at the edge
of the Groenland cscarpment both inbound end outbound and this is
disoussed in para, 6.6, Vhen flying over the Demmark Strait on tho-
return flight, the Trensmittcor/Rcociver unit failcd and was replaced by
the sparce No further unsarviccability ocourrcd during the flight,

L N R S,

5639 Flight No, 9 (Keflavik - Boscombe Down.,) Unserviccability
ocourred shortly aftcr teke—off and was found to be duec to an intormittent
contact in the dlscriminator back platcs This was reotificd by tightening
the fixing nuts, A further fault neccssitated changing the amplificr
undt but the porformance of 3luc Silk continued to be poor, due to
overheating in the Tranamittor/Reociver unit, until the cover was rcmoved
(sec Appendix 'B', para. 5.6.4(b)). Bocause of these faults it vas
impossidblc to obtain any acouracy figurcs for this flight,

53410 1t No, 10 (Boscambe Dovn =~ Hordla - Bosoambe Dowm).
The objoot of thu%ﬁzae to dorlvc the acourady of the Bluc Silk/

G.P.I.4a/G4B Systam sftor cortain knovn errors had been allowed for or
eliminatod, Tho oquipmunt was tostcd on the ground to detarminc tho

, value of tho orror in Blue Silk transmission end G.P.I. rosolution, shon
i tho inputs to the G.P.I. were a proximatcly thoss to be expectod during

. the sortdc. Tho rosults, which arc given in Tablo 4 bolow, wors used
by the navigator during flight to modify G,P.I, position, Tho Blue Silk
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wns ro-cdjusted on the ground with tho objuct of iroducing an over-reading
of 4 in the nusuraiwent of distence flom over lind, This adjustment
was edo incarder to oompensate for an antiolpated speotrunm distortion
error of -1, over average sea states (phase 1, sub. para. 15.2.2. refers),
Compass deviations found during thé alr colibration werc used for
this flight, which was carricd out at 1000' - 1500', . The sea state
varied from 5«6 off the Inglish coast to 1 off Norusy and the 4.G.C,
volts droppod from 5- 2,8v during thc outward flight but this does not
appear to have affcoted the acouracy of the cquipment. - On the homo-
ward £light the cquipment wias unlocked for about 15 minutcs on leaving
the Norueglan coast, and later the A.G.C. volts novur rosc above 3
although therc was no wduc spread of ncons,

" Table 4 = G.P.I. Resolution Aocuraoy prior io Fiight 10

T : Track virror | Loross ok Brrer |
Run | Dist | Hig. | Drift | Track | Dist | & | st “Dogrcos
n.m - . Nenl,
1 ]300 | 016 58 |02 Nil NAL | 1.4P 27P ‘
2 1300 206 [ 52 1201 | wi1 Nil Q.88 .13 __ |
31300 [ 016 55 1021 Ni1 N1 | 1.4P +27P
L 130 | 206 | 5P l201 | N1 | 0,78 158

5e3¢11 Flight No, 11 (Crceping Iinc fhcad Patrol). This flight
was carricd out to simulate a orceping T%fe ahoad patrol with 50 mile

lcgs at 1000 above sca level. The sea state was 2-3 and the Blac Silk
officicnoy vas low with A.G.C. volts dovm to 2-3, The red light came

on in turns severael times and on ono ocecasion the cquipment unlocked in

a turn vdth 30° bank, After the conolusion of th¢ petrol, it was found
that the cquipment would not remein locked beloir 800f,  Subscquently,

a fault was found in the T,R, oells and this is oconsidercd to be the

causc of poor performance and scowrscy on this flight.

503,12 Flight No. {12 (Orceping Iinc ihcad Patrol). This and

the following flight vierc also carrdcd out to simulatc a orcoping line

shead patrol but with 75 milec legse The height for this £light was 1000!, -
Although tho sca state was 3-4, tho h.G.C. volts dropped from 5.2 to 2
during the patrol with an average of 2 neons shoing., The red light
remained off'.  ifter the patrol was finished thc cover of the TR unit

was romoved and the L.G.C. volts returned to 5,

5¢3.13 Flight No, 13 (Orec linc ahcad patrol). This flight
was oarried out in the 'hei'ﬁt'b:and 2507 ~ 3501 in oxder to detcrminc the
porformance and acouracy at low altitudes., The sca statc wes 5~6., After
flying for 1 hour, thc £4.G.C. volts had droppcd fram 4.6 to 2. Once again,
aftor ramoving the cover of the TR Unit, the /.G.C. volts rose to nommal,

At this hoight the red light was flashing on and off at irregular intervels,

5«b  Acouracy Durins Turns. 4 knowlodge of the orrors likcly to
aoarue in thc systom durfn—g' tums 1s of imporiance in maritime operations
ovdng to tho large number of turns which may be made in the course of
patrols and searchos, end it was therefore intended to investigate the
magnitude of those oxrrors, but this provod impossiblc :hon the trial vas
prematuroly torminatod due to major unsarvicoability of the esiroraft,
However, thc throe taotical flights disocussod in paras. 5.3¢11 = 5.3.13
each inolude oight turns of approximatoly 90°, Ground onalysis of tho
fixes and G.P.I. positions recorded at rogular intorvals during cach flight
did not disclose any oerrar which oould be asaribed to the turm, but it is
unlikcly that any single twm would producc an orror large enough to bo
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deteoted in this way. The fact that the totel radial orrors given
in table 3 arc not unduly large is not in itsclf however, an indiocation
that turn errors can alweys be ignorcd. It is probablc that the offcots
ero to a largc oxtent sclf-cancclling in patrols of thls nature where
alternatc poirs of turns take placc in oppositc direction, but if
difforent patterns were flowm, the total sum of the twrn errors, might

. vwiell becane signifiocant.

»
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6. Performancc of Blue Silk over various Roflecting Surfaces -

641 The Requirement. Joint Nawval/iir Staff Requirement No, AW,260
states that Blue Silk should be capable of operating under varying
oonditions in all ports of the world, In order to check this, the
equipment was flown over the following types of surface during the
coursc of the trial:-

Rough and Calm Sea
Temperate Land,
Desert

d) Ioe and Snow

(e) Mountains.

oUp

Detalls of the performance are glven below,

6.2 Rough and Calm Sca

6,2,14 Ovlng to the maritime use of Blue Silk, great emphasis
weos placed on its performance, both straight and lcvel and in turns, at
varying altitudes over vorious sea conditions,  Experience -Adth the
cquipmont under tcst showcd that the performance oould change to some
bxtent from day to day due to the varying officlency of the cquipment,
It is thercforc impossiblc to give any hard and fast rulc about the
performonce of Bluc Silk over the sca and the figurcs given must be
ancoeptud as thosc for a sct working at average cffilclency.

6.2.2 In straight and lovel flight, Bluc Silk opcrated :
satisfactorily at all altitudcs tested from 5,000' don to 300! provided
the sea was state 2 or morce 4 minimum of 200' y/as reached on one
occesion over sca statc 2 and on anothcr ocoasion over sca state 7.
Sucocssful opecration was also obtained in onc instancc over sca stato
5~6 (with a wind speed of 27 knots) dovm to 100' whilst flying into vind
and sea, but this limit wes raiscd to 180' vhen tho airaraft was turned
aoross wind, On only onc occasion was Blue Silk operated over sca stote
1« The pcrformancc iias marginal and two short periods of unlocking
ocourred, The alroroft's altitude was 1000 foot A.S.L.

6.2,3 No turms werc carricd out over sca statc 3, but with
the sca statc 2 or morc, the uquipment normelly functloned sctisfootarily
in turns of up to 30° bank down to 300! although at timos thc movamont of
the drift and ground spccd nocdles was sluggish,

6.2.4 The balance of the sct under test was such that the
drift and ground speed nccdles tended to remain at thoir last roading
when unlocidng ocourred. The only positive test that unlocking had
ooourred was to defleot the nccdles and scc 4f they returmed to their
formor readings, although an indication 1s nomally given by the
behaviour of the red light, 1.G.C. voltage, and ncon spcotrum,

6.2,5 “hon flying below the height at which the Bluc Silk

will nomally romsin locked (6sge vory low lovel scarchcs and attacks),
the equipmont should bc switohcd to "Mumary" and tho most acourato
knom values of drift and groundspced set on the inddcator with the
inohing oontrols, Tho systam :ill then oporatc satisfastordly vdthin
the 1limits of coouracy of thc input informetion, iho samo rooeduro mey
bo adopted if the Bluc Silk bcoamcs unsexrvicoable provided that the

: ory siritch, inohing controls and transmission system still
operate satisfactorily., o
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.i ' 543 Temperate Land. Very little flying was ocarried out over

temperate land during this phasc of the trial, since a full evaluation
had alresdy been made in Phase 1,

6.4 Desert. One flight (No. 3) was carricd out over the desert
between E1 Adem and Fort leclers, the outward flight being at helghts
of 1,000' and below and the return flight at 7000', The equipment
functioned quite satisfactorily at all heights fram 7,000' dowm to the
lowest tostod (500 fi. asgel.).

. JURUOPPRNPEPE

6.5 Snov and Ice. The performance of the equipment was ¥sted
over pack icec and over the ice-cap of Greenland on sortie No, 8. The
equipment performed satisfactorily over both these reflecting surfaces,
although a slight drop in A.G.C. volts from 4=k4,5 to 3.3-3.5 was noticed
after pessing fram open sca to pack ice. At about 2000' over both forms
of ice the A.G.C. gave 3~3% volts vhen flying straight gnd levels. The
equipment performed satisfactorily in turns of up to 30~ bank, but at
angles of bank greatcr than this, the red light came on with a full neon
spread and the equipment unlocked.

6.6 Mountains, ‘hen crossing the escarpment of the Greenland ice-
cap in the vicinlty of Scoresby Sound, the Bluc Silk cquipment beceme
unlocked at both straight and level and climbing conditions. Onoe over
the comparatively smooth snow coverecd ice-cap however, the equiment
locked on and behaved nommally until once again crossing the escarpment
on the return journey, when it again becamc unlocked until over the sca.
Thesc obsurvations tend to show that tho equipment will not work
satisfactorily when flying over mountains with near vertical sides and
steep ravinea, However, it must bo remcmbered that the mountains of
the Groonland cscarpment arc cxceptional in this respeot and it is
probablc that the cquipment will not unlock over mountains that aro
loss stcope It was hopod to investigate this phenomenon morc thoroughly
over othcr mountain ranges, but this was not possiblc.

7. Zrrors duc to Sca Movament

7.1 Effcot of Sea Movement on Blus Silk,  Bluc Silk measures the
relative vclocity betweon the airoraft and the rcfleoting surface, If
the reflceting surface rioves, an error will be induced in Blue Silk drift
and groundspeed which 1s equal to the veloclty of the roflecting surface,
then flying ovor the sea, thoreforc, an error will be induced into the
cquimment which is cqual to the movement of that part of the sca which is
roflocting the Blue Silk transmissions. It is not known precisely how
far the pulscs of radlo energy transmitted by Bluc Silk will penetrate
(4 at all) into the sca beforc being refleoted, but it has been suggosted

that the Dopplor signal is reflected fram vave crests and other small
discontinuitics in the water surfacc,

7+2 Causos of Sca Movement. Factors affecting the movament of tho
sea arc many, but thc important oncs are as follows-

Surface ind,
Rotatdon of the¢ caxrth.
Differences of temperature,

Configuration of the sca bed.
Tidal effects.

Differonces in salinity.

o a0 oP

The rclation betwcen thesc facta s is oxtremely camplex, but if the
‘ suggestion in para. 7.1 1s oorroot then it is obvious that the surface
| wind 1s the predaminant factor which must bo considered in any invostigation
i of Hue Silk krrors duc to sca movement. The prooise rolationship is
unlikcly to be oonstant, but some authoritics havo suggested’ that the
orror in Doppler cquipments duc to sca movamont is botwean ono sixth and
onc sevonth of the surfaoe wind spocd whilc others quotz a figuwro of ono

tenth. N
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7.3 Invostigation of Rolationship botwoen Surfaoc ¥ind Veloolty and
Bluc Silk ¥rror when flyings over thc Sca.

7.3.1 Thc rosults obtaincd during the trdial proviously
quoted in tables 2 and 3, worc subjectcd to further analysis in an
cndecavour to esteblish a working relationship betwcon surfacc wind
veloécity and veotor error due to sco movement which, whilc unlikely to
be precise, might fam the basis of a practical mcans of systan orror
correotion during flight. In order to do this, it was ncoessary to
obtain a figuré for the overall systcm error of the Blue S:U.k/G.P. I.ha/
G4B system for flights over the sca with a steady wind veloocity, and
oxtract fron this the system error due to the causes other than sea
movement, System error in Phase II was normally measured along onc )
straight track, and in thesé¢ circumstances it ls not possible subsequently
to detoet the camponents making up the final veotor error. ‘There a
flight oonsisting of several pairs of reciprocal tracks took place
however, it was thought recasonable to assume that systematio errors in
drift, groundspeecd and ocompass erroérs of a constant nature would tend to
bc sclf-oancelling, the final voctor system error being due in the maln
to sva movement. Three flights of this nature were oarricd out (Nos.
11, 12 and 13) which were in fact simulated orecping line shoad patrols,
They werc not ldeal for the analysis of errors caused by sea movement sincc
they included errors induced by the turns and the progression along the-
line of arecp. However, it is intcresting to examlnc the radlal errors
for theee flights and compare them with the surface wind velocities which
nwore falrly constant in both speed and direction, These figures are
given in tablc 5 below.

Table 5

Comparison of Radial Irrors and Surfacc Uﬂ's for Creeping
Linc fhcad Patrols

(AN S SO S RN S R i
Flight [Total Radial Frror Mean Mean | Column é
Radial fArror §urfane Col
Dogog‘u”_‘@a.t_,g,m. ./l -Em;os Kis,
| 18 e ) s L o0 15 R
12 o | 82 | 35 20 15 .23 |
13 264 .. 1. 8.3 1 _ 3. 259 21 .16

7302 Ain examination of Table 5 shows that there 1s a very
marked similarity betwcen the dircotion of thc radial error and the
direction of the surfacc win The rolationship betweecn the speeds
given as a ratio in column 18 not so oclear and varios detwoen 0,16
and 0,35, From these figuros it would appear that the ratio of sca
movanent to swrface wind spced is roughly 2. This does not agroc with
the opinion of the authoritios quotod in para. 7.2 and sincc it is based
on tho cvidanoco of only throe flights, it should be trcatoed vAth caution.
Hovever, it is intercsting to apply this figure to the system arror of

‘other flights during Phase II of thc trial for which acouracy figures

are availablo, - This has been done and the two sets of figures are shown
in Tablc 6 belov.

Smm /‘l‘ablc 6.000
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Table 6
Camparison bet.oon Obscrvod Systam Irrors and tho samo

crrors oorrcotcd for Soa Movomant

s 1 e ot S ., S A %3, 2 5o

Hordla = Bosoambe Down___ | +1.22 | 0,638 | .64 _ | +0.07 | 0,308 _| 0.53

[ Gbecrved systen Txrors | Bystom Trrors dorreotod
Leg | Aoross | o , | Aoross |
e ' Along % | Dogroos | Raddal % | Along ¢ | Dogroos | ‘
Porto Santo - Gobreltar | =0,19 | 0.80P | 1.41_ =145 | 0,078 | 1,16 |
|Gtbraltar ~ Parto Santo _ | ~1.85 | 0.563 | 2.10 0,29 0,458 | 0.39
[Porto Santo - 4147N 1006% | +3.00 | 0.90B | 3,39 +0,08 | 1.43P | 2,50 |
Lisbon - Stert Point _ 1 0.53 11,338 | 2.30 + 0.6 -+ 0,408 _{ 0.68
Znistrahull = Koflavi [ 1.9 1 QP | 2.42 1 ofef7 0438 | 1.19
Bogoombe Dovm — Hexdla | +0.95 [ Q.90P | 0,96 | +0.59 | 0,748 142

e e g 3

Moan | #0s25 | 0.35P 2,00 =<0,36_| 0301P__| 1,12
50,. Soatter about the mean| 1,18 { 30,51 | 40.65 ADolh | 046 | 40,60

7.3.3 In Table 6 abovc, flights wherc the mean surface wind speced
was less than 10 knots have becn aaltted as it is oonsiderod that at speeds
loss than this figure, tho wind may ccase to be the predaninant factor in
determining the speed and dircotion of sea movauent. In cascs whero there
a8 a marked change in surfacc wind during the flight, a mean equivalent
wind has boon usod. The eorrcotion for sea moveanent has only been applied
for the period af the flight during whioh tho airoraft was actually ovor
the sca.

Te3els in exemination of Tableé shows that out of the seven
legs seleoted, six show a reduction of radial error when corroocted for
sca movamont at the ratc of i x wind spced. The ovidonoe provided by
soven rosults to support a thcory based on thrce further rosults is
oertainly inconclusivc,but it may woll be that with further data, it would
be possible to markodly rcduce thc systom orror of the Bluo S$41k/G.P.I. 4o/
G43B cambination by the appliocation of "sea movaacnt correction” based on
a knowledge of the surfacc wind and its charactoristios (c.g. genoral tendoncy
and longth of timc that it has beon blowing).

8. Pilot's Track Inddcator

8.1 Installation., At the 33rd Programmc Oonforcnce of the Experimental
Navigation Division of A. & A.E.E. it was roquostod that & furthar asscssment
of the Pilot's Track Indicator bo carried out in oonjunction with Blue Silk/
G.P.I.ka. Such an indicator (a standard D,R.C. ropeatar) wes therefore
fitted on top of tho cockpit coaming on tho port side of the V.H.B, ocontrol
box and angled so as to bc casily scen by the first pilot. A photograph
of this inatallation is showm at Pig, 2,

8.2 IDvaluation. Tho track indicator wes usod as a stooring datum
on scvexral f ts undor varying oconditions., In its prosent form it vas
found that the indications vore not stablc but tended to oscillate about
a mean position, following the oscillations of the Bluec Silk drift nocdle,
This necessitated thc pilot having to stcer a mean track and it wes found
that this was far loss ocasy than stooring fra: the G4B campass. Although
it was found that the usc of tho track indiocator did save tho navigator

" a slight amount of vwork, it was hardly of worth whilc valuc on long

trensit flights, Howover, the indioator as also used on the tactioal
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flights involving orccping linc ahcad patrols, and it was considored

that for flights of this natury, when froquont track changes are nocoasery,
it is of nmorec veluc, In ordeor to bc an accoptablc instrument it is
considercd that the oscillations of the track indicator ncedle would noed
to be damped to give a reasonably stoady roeading.

9+  Serviceability of the Tested Zquimment
941 Bluo S1lk

9¢1¢1 In 108 hours and 20 minutes flying time, and 49 hours
and 45 minutes ground running time, the Blue Silk was found to be
unserviceable on 12 occasions, of which 5 oocourred in the alr. .4 total
of 21 faults ias remedied. This serviccability caupares favourably
with that expericnoed in Phase I of the trial whon the equipment was
found to be unserviceable on 12 occasions in 91% flying hours and 80%
ground running howrs, It should bc noted that gpart fram sparc unlts
which were brought into usc at various times on the ovérscas flights,
tho sot uscd was thc same as that uscd throughout thasc I of the trial,
and had therefore bcen operating for a grand total of 329 hours and 50
minutes ground and air whilst at Boscambe Down, : :

9.1.2 Daily routine ground inspcotions and rcotification
were the responsibility of Radio Division, 4. & i..eB., and these ware
carried out by the same two N,C,0's as during the Fhase I, One N.C,O,
flew on all trials sortiecs in order that faults could be located and
where possible reotificd during flight,

9.1«3 4 report on scrviceability and scrvicing of Bluc Silk
during the triel has been preparced by Radilo Division A, & AE.E. and
is given at Appendix 'B', It covers the teohnical aspoots of sarvieing,
a detailed analysis of faults, an asscssment of reliability and
oonclusions and rccomcndations of a technioal nature, Aspects of
serviccabllity which affoct the aircrow operator are disocussed belov.

9¢1e4 Vhile flying from Gibraltar to El Adem on flight No. 2
independent fixcs showed that the G.P.I. position was incorrcot, the
crror being in a dircetion along track and amounting to approximately
10, of dlstance flown, Blue Silk appoarcd to be indicating the corroot
ground spoed and the distance gonc counters showed a valuc agroeing within
roasonable limlts with thc independant fix., The causc of the orror was
ovontually found to be a faultyoconnootion in tho badk plate of tho
tracking unit asscmbly in thc oircuit fram the ground spoed "M type
transmitter to the G.P,I, (Scc Appondix B)s This fault amphasiscs
the nced for the alrorows to check thc position shown on the G.P.I.
with the information on the Bluc Silk Indlcators.

9.1.5 On onc occasion, tho 100 amp, fusc was blown whon tho
oquipment was switched on beforc take—off, This is bolioved to have boen
duc to the inadvertant switching on of thc Blue Silk at thc samc time as
the airoraft generators, thus causing an abnomal surgo of pover through
the olrouit, It is thercforc cuphasiscd that it is important to ansure
that the Bluc Silk is not switched on until the genorators arc known to
be in operation,

9.2 Intcrfarcnoc, No interfercnce was noticced botuocn the Bluo
Silk and any of thc redlo/radar installations in the trials ailroraft.

As in Phase I of thc trial, it wos hopcd to detoxmine if therc was any
mutual interfercnoe botwoon two Blug Silk oquipped airaraft flying in
formation, but this was not possible owing to tho ropeatod unsarviceability
of the Bluec 811k/Gannet oambination,

9'3 Se!viooabm Of %’;. Io . 'Iho G.P. Ié 1‘-& zm’lﬁ f“ll y
sarviocoable t hout the ¢ n all its funotions, This s
ospecially oammondablo as it was the samc instrumant as used during Phaso
I of the trinl, and had been used for a total of 195 hours.

§_E_C_R_:E_T_ . /10--00111

o R R i

» wzzz

PRV UL IV

’

¥




u———y

=16 - i ey

2
v e e

10, Perfarmanco of tho G,P.I.4n.

10,1 JLcouragy., During phase I of the trial the resolution , -]
acouracy of the G.P.I.4a in tho air was thoroughly tested on "Grid" . .
prosontation, and it was stated that tests carricd out by R.4L.I. indicated

. that its acouraoy should not differ greatly vhon other forms of
prosontat:.on arc used, During Phase II, tho G.P.I, was operated mainly
on "Ailong and lfoross" and Latitudc and Longitude presontation, but as
i the auto-observer was not uscd in this phase of the trdial it was not
i possible to detormine the G,P.I.L& resolution orrors in flight, The
: ground resolution runs were thercfore carried out with Latitude and
. Longltude prosantation, using inputs with the Bluc Silk on "Memory".
i Theso runs oonfirmed the results obtalied in Phase I, Ground resclution
i runs using "Alonp and Aoross Track" presentation, thc rosults of hich .are i
shown in Table 4, had already bucn carried out prior to flight 10. S 3

e

; 10,2 Sl of the Seoand Goar. In addition to those mentioned -
above, gro rcsolution runs werc also carried out to detemuinc the . . -
la.titude at whioh slipping of ‘the seocant gear beaame cxcossive, This ! t
was found to be 79°N, ‘

v e ey

i 103 Presontation. Same d.ifficulty was experionoced in rcading
the oounters (especially at night) due to their being recessed into
the faoce of the instrument, unless read from a position normal to the
windows,  This point must be borne in mind when deoid.ing the operational
‘ positioning of the indicator.

R il

11, Conglusion and Recamnendations

11,1 Conclusions EE : S

-z T =
tlime.

11¢1.1 Handling and Operation of the Zguipmonts The
equipnent was used in a realistic manner by & number of operators. No
dfficulty was found in handling and operation, However, expcricnce
, with handling the G.,P.I. 4a in Phasc II confirmed the oommonts on
presentation given in the Phase I reports Blue Silk proved simple
to use and no diffioculty was exporicnced with the operating drills
which wore the same as those outlined in Appendix 'G' to the Phase I ¢
report, In addition, the modifications to the drift and ground speed
indicator recamonded in tho Phase I rcport would facilitate reading
and roduce the likelihood of mis-interpretation.

e A

TR TR

11¢1s2 Performence. The porformancc of Bluc Silk was
tostod over varying terrains in a wide rangc of oonditions, It was
found that it oporates satisfactorily over land and ice exoopt that
unlocking mey oocour whon orossing particularly stoop mountains, Over '
the sca the cquipment generally functions satisfactorily both straight S
and level and in twrns of up to 30 degrcos of bank and dovm to 300 foot
providing the sea is state 2 or more, Over sca state 1 howover, the
equipment unlocked on two oocasions in straight and level flight at !
4,000 fect,

116103 ?tm Aoouragy - Bluc Silk/G,P.I,4a/G4B, The moan

radial error for all long straight logs in Phasc was approximatcly !
1.8 n,ms, for every 100 n.us. flown. For those flights entircly ovor J
the sea tho mcan radial arrar was approximatoly 2,2 n.ms. for every 100 '
nens, flown whioch campared very closely with the figure of 2,1 n.ms, far
svorrespanding flights in Fhaso I, For tho only two logs flowm ovor tho :
land, tho redial orrors wore 1,9, and 0,3 approximately, Bfforts wore
made to doteamine the ocorrelation botwean systcm arror and sea movament

" duc to wind and this appoared to bo about :; wind speod wAth the data '
available, Applying this correction roducaithe radial arror in six

. out of the seven ocases oxaminod, and roduocod tho moan radial exrror for

those logs fram 2.“{. to 1,12
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11.1.4 Sorviccebility. The scrviccability of Bluc Sllk was
vory similar to that cxporicnced in Phasc I of the trial in spitc of the
Ineorcased opecrating hours with the samc scte The G.P.I.4a contimcd to
operate feultlessly.

14.1.5 Track Indicator. The Pilot's Track Indicator was
not found to be of sufficicnt valuc to warrant introduction into Scrvice
usc in its prosent form.

11.2 Reoomendations. Thc recammendations in the Phase I report
arc re-affirmcd and in addition it 1s considered that further work
should be carrled out to dcteorminc the cffcet of sca movement duc to
wind, and hov it may be allowed for in flight,

gglmmvlcdg cments .
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4ppondix 'A' to Report No.
A.AEE/'I‘eoh/1 22/Nav. Part IT,

Route . GuR.L Prosentation

Boscembe Dovm ~ Madeirs - .Gibraltar Lat. Long.

| Gibraltar - Mersals - El Adem Lat, & Long.
Il Adem - Pt, Icclere - El idem | Along & Aeross Track
El Adem - Morsals - Gibraltar Lot. & Long,
Gdbraltar - Madedra - Lisbon o Lat, & Long,

Iisbon - Boscambe Dovm, Lat. & Long.
Boscombe Dovm - Kef‘lavik

Keflavik ~ 659N 2617 - 7010N 2206W -
7005N 28307 - Keflavik Grid

Keflavik - Boscambe Dovm

Along & Aeross Track

Mong & Loross Track

Boscambe Down - Herdla - Boscombe Dovn Mong & Aoross Track

Croeping Idne Ahead Patrol Lat, & Long.
Creeping Idne fthead Patrol lat, & Long.
Greeping Idne fhead Patrol Lat. & Long,

' /Am 'Blecess
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# STORET
U
ﬁ ppond.i.x B! to Ropart No.
H \LIT/Tuoh/122/Nav, Part II.
i
i
’ preparcd by
;o - Radio Division, A. & LeB.Z.
b < ' '
A 1. Introduotion ‘ o ' ' |
’ Phaso two of Aoceptance end Scrvice Trials worc carrded ocut at
H Boscambe Dovm during the poriod 20th iugust to 12th Dooember, 1955.:
A 2. Dauipment Buployod g o | b
3 ' !
b Mr Ministry hed allosatcd No, 3 Dovclopment Modol for A & LAJE. I, , 1 .
il Trials., Scts of sparc units worc uscd as backing for tho overscas ;o
t i flights only. Thosc sparc units werce loaned by R.R.H. Malvorn for q l
3ot these periods, Sparc Units carried during Flight to-il 4idom weret- \
b : . . |
| (a) T.R. Unit S No. 6 Dovelopmont Model, ‘
i (b) E.HT., Powor Unit No. 1 Dovclopment Model, ‘
"
, : o !
it (o) Tracking Unit ) No. 1 Developncnt Model. o 3 ‘
J Disc. Section No. 4 Development Model. - ! ‘
() Tracking Unit . No. 1 Devclopment Modcl, S
] Amp, Scotion No, 1 Development Model, D .
S (e) Indicator Unit, No., 1 Devclopment Modcl. Pl
I ' !
| Due to the failure of No. 3 Tracking Units, No, 1 Tracking Units \
j . were used, ‘ 4
. . : i
| Spare Units oarricd during Flight to Keflavik,
| (a) TR Unit No. § Developmont Model. i
(b) BT, Power Unit. No. 5 Develoment Model. |
!
(o) Tracking Unit No. 5 Devolopmont Modol. p
Diso. Seotion No. 5 Development Model, X
i (d) Tracking Unit No. 5 Dovelopmont Model, '
] Amp, Scotion ' No. 5 Developmant Modol.
i Duc to tho fallurc of No. 3 T.R, Unit and No, 3 Tracking Units, :
E No. 6 ToR, Unit and No, 5 Dovelopmont Model Tradk ing Units wore used, ¥
4
5% 3+  Sarvicing Polioy ‘ ;
4
. Pariodic Sarvicing of the equipmont was carricd out during the i
' Trials by the servioing party of A. & i E.E. Radlo Trials Divisiom, )
; trainced for that pixrpose. .
i Lo
! A rooard of man hours expended in servioing is tabulatod in ;
t paragraph L. g
he Scrviccebility j
T be1 Perdods of scrviceability of the oquipment installed in the ‘ "
alroraft are dvided into the following poriodsi-




SECRET ‘ Appondix 'B' Oontd.
- 2 -
| Kr Baklure © | Flying Timo

Dato . .

I T | Hours 8incc last air Failurg#

20,8,55, |Start of Phasc Two trials = e T
8,9455., |Failurc of No, 3 Trooking Unit] 26.35.. | 7wl 57,35 °

e g.:xm.,:-estx"?

! 111,55, |Fatluro of. N65 Tracking Unit | 38,20 48,50

! 341455, |Failurc-of No, 3 T.R, Units | C9.60 15,30

g 11455, |Failure of No. 3 Tracking Unit| (1.50 11'50 .

. {410 A0

P 29.11455, |Failuro of No, 3 Tracking Unit{ 35,20 | . 29.50
Avorage time betwoon AMr Foallurcs | 22,30 -

he2 On threo ocoasions during flight, duc to the perfarmance of -
the equipment falling off, the cover to the T.R.- Unit was, ranoved and.
the set rooovered, , o S ' T

43 Tﬂgmo‘egended'qnjgéﬁiogg‘ g

R e

» 2

Normal periodic inspgotions 13445 hours,
Reotification ST '

6. 00 hOUI'B .. N
iﬁ,;ﬁ hours,

b A complete list of failureé, ground and air running time

e ot

{

| is attached,

[

a 5. Analysis of Faults

g Total Faults coo .22

: a) Aerial Unit Taults N1

‘, b) Inddoator Faults .. M1

¢} TR, Unit Faults : 7

,‘ d) Tracking Unit Faults 6

I e) Power Unit Faults .2

‘ f) Mounting Assembly Faults 2

( g}, - Other Paults . - . - i

f h)  Power Supply Faults 1

{ 50 IyR, Unit

; . (a) The seven faults in tho T.R. Unit werei-

i ‘2‘ TQRO 00118 .

| Failures were oonfined to one TeRs 0oll,

"E ' The auxlllary keep alive probe was found to be shart

‘4 oirouited when testod in the set, on removal and subsequent

i cheoking, it oventually recovercd but was not re~installed

i } in the equimment. o

; B  Fo fault wes found in'the othor T.R. cell, but it wes

N replaced by a new one, in order to koep both ncw T.R, oells

; togethar, :

i

! (b) 20vao's,

% In both oases tho cathodes were strippod.

| (a) ov. 425, o

i Owing to falluro of tho T.XH, Unit 1t was oonsidered
vorth ohooking this diodc as a possidlo woak ocmponant,
The diodo was changod but proved subscquently not to have
causcd the failurc,

| SECRET i %/ @ e
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Appondix 'B' oamtd.
_3-

(a) c.40

This is a variablc oondonscr, which oontrols tho position
of the suppression pulsc and henco tho effloiency of the sot
at its minimm working hoight.

The position of C.40 was altered to its optimum
position,

(e) oV, L4O36,

The oathodc of this valve wes found to be strippods

5.2 Dracking Units (Disoriminator and Amplifior seotiehs)
(a) V.30 CV,. 468 .

o o

This valvo was found to have an 1ntemittent grid

- conneotion,

)

vili- 0V.h55o .
This valve was found to have a grid to cathodo short.

V.7 OV, 469 | |
g:ﬂ g\‘;: tgg These valves had cathode to heater shorts

V.13 CV, 469

53 Power Unlt Faults

(a)

The two fellures in the Powor Unit woret-
2 CV. 14-001 '50

In both cascs the oathodes of thesc valvcs were strippod.

50‘6- Pover S\lmx Faults

(a)

100 Amp. Puse (2.590129)

This fuse was blown when tho equipnmt wes switohod
on prior to intended take~off,

The equipment was switched on simultaneously with the
airoraft gencrators, and it is probably that the initial
surge of voltage causod by tho gonorators oaming in combined

with the normal high ourrent starting of the Iiivertor 103
caused thoe fuse to be blown, .

5¢5 Mounting Asscmbly Faults ,
The two faults in the mounting asseambly worei-

(a) The '™M' Typo Tranamission to the G,P.,I. was incorroot due
to fmty oontaot in S«Re¥,

(b) FPaulty pin conneotions in sockets V.Y & Z caused the set
“to unlock, It was found that same pins had boon strotohed
open, thus not affording oorrect oontact. On tho roplace-
ment of those pins this fault 444 not roour,

506 Qthep Faulte
(a)

Oablo Nvo Y
/!1!" [ R A XK
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SUCRET Appondix 'B! oontd. ‘
-k - . ) : '
- :l

co b

+ Pin Y on cablc NA was found to bc opon ciroudt, ‘\{ ‘

: This load carried the vidco ocutput to the test sot,

{g providing a wave=form on the tost for setiing up.

nj\ purposos,  This vidco output lcad 1s of scrooned uniway

}': v .- radio and is mére.vulnorable at the soldorod ‘conncotion
. -than the: other leads. maldng up tho co.blc.

(b) Heating :Ln the T.R. Unit.

e

' : On thrce occasions on two differont T.R. Undts it

| was found that aftcr a period of onc hour or more tho

i ‘gain of the equipment would gradually doolinc, On removal
: of the cover of thc T.R. Unit the set would recover and
ocontimie. to work officiéntly. On replacement of the
ocover after a short perlod thc symptoms would return and
the set would drop in performance, . & - . . '

+ e

It was later discovercd that the modulator velvo §
was not driving the magmtron at its full power, '

The gz'adua.l decline of thc modulator valvve .might i ,
have ocaused thc magnetron to be pulsed at lower power : , |
when the T«Re Unit became heated, causing the. gain of.
thc receiver to drop.

e~

T

507 Faults of Coml;onents

R s S

Out of 21 failures, 14 faillurce werc duc to compononts failures. A * <
TsR. Cells CV , 2312

OVe 404
OV, 469
CV, 468
CV, 465
OV, 425
CV. 4036

6. Conclusions and Recommcndations

w R X TR

RHo OO
—_ AN

L, X e T X

6.1 It is concluded that:-

3 (a) That the diode CV, 469 was the weakest single component :
in the equipment.

. (v) The valve which causod most other failuros was tho CV.40k.

e B didie e DA T

" (o) The rate of failurc of other oamponents, waa, f‘or tho
i oanplexity of . tho equipment, low.

6.2 It is rocomendod thati-

i

{ (a) The mounting assambly should be chookod at intcrvals,
{ (b) The turning of tho T.R. Unit should bo carricd out on
i

AvearR 2 < 1 s

sultable permanont echoos to oliminato the possibility
of mistuning tho Klystrom. -

{0) e softing up of the oquipment should be carefully dono
to onsurc the serviceability and acouraocy of the oquipment,
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simulated operational conditions
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This document is now available at the National Archives, Kew, Surrey, United
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(http://www.nationalarchives.gov.uk) and found the document is available and
releasable to the public.
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Records Act, 1958, and the Public Records Act, 1967.
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